Inhaled nitric oxide potentiates actions of adenosine but not of sodium nitroprusside in experimental pulmonary hypertension.
Inhaled nitric oxide (NO), a selective pulmonary vasodilator, increases intracellular cyclic guanosine monophosphate. In contrast, adenosine, another selective pulmonary vasodilator, increases intracellular cyclic adenosine monophosphate. There has been only limited study on effects of inhaled NO combined with other pulmonary vasodilators. The current study examined the hypothesis that inhaled NO would potentiate in vivo pulmonary vasodilator effects of adenosine, but not those of sodium nitroprusside (SNP). Like inhaled NO, SNP acts via cyclic guanosine monophosphate. Rabbits were anesthetized and mechanically ventilated. The NO synthesis inhibitor NG-nitro-L-arginine methyl ester was administered. U46619, a thromboxane A2 mimetic, was infused to produce pulmonary hypertension. Rabbits then received either SNP at doses of 0.5, 1, 2, 4, 8, 16, and 32 microg/kg/min or adenosine at doses of 12.5, 25, 50, 100, 150, and 300 microg/kg/min. Hemodynamic measurements were obtained with or without inhaled NO (40 ppm) at each dose of SNP or adenosine. During U46619-induced pulmonary hypertension, inhaled NO decreased pulmonary artery pressure and pulmonary vascular resistance. Adenosine and SNP produced dose-related decreases in pulmonary artery pressure and pulmonary vascular resistance and increases in cardiac output. Inhaled NO decreased pulmonary artery pressure and pulmonary vascular resistance at all doses of adenosine, but had no significant pulmonary vasodilator effects at doses of SNP >0.5 microg/kg/min. We conclude that inhaled NO does not produce additional pulmonary vasodilation over that achieved at higher doses of SNP, but does produce additional vasodilation when combined with a vasodilator having different mechanisms of action. Since both inhaled NO and adenosine produce selective pulmonary vasodilation, such combination therapy may be effective in patients with pulmonary hypertension.